The parasympathetic nervous system and the thermic effect of glucose/insulin infusions in humans.
The thermic effect of glucose/insulin infusions was investigated in seven healthy young men before and during either inhibition (atropine sulphate 10 micrograms/kg bolus; 10 micrograms/kg/h) or stimulation (edrophonium chloride, 10 mg bolus; 0.75 mg/min starting rate) of the parasympathetic nervous system. The thermic effects of glucose/insulin were 6.2% +/- 0.4% and 5.6% +/- 0.7% before atropine and edrophonium, respectively, and increased to 7.1% +/- 0.5% (NS) with atropine and 7.5% +/- 1.2% (P less than .05) with edrophonium. In four subjects atropine or edrophonium was infused before the hyperinsulinemic, euglycemic clamp. A significant increase in resting metabolic rate and plasma norepinephrine concentrations was observed with edrophonium alone. When the thermic effects of glucose/insulin were calculated with respect to the metabolic rates observed during the drug infusions alone, they were 5.9% +/- 1.4% and 3.6% +/- 0.6% (NS) for the clamp + atropine and clamp + edrophonium, respectively. These results demonstrate that the increases in the thermic effect of glucose/insulin infusions observed during inhibition or stimulation of the parasympathetic nervous system were due to atropine or edrophonium increasing the resting metabolic rate rather than increasing the thermic response to glucose-insulin infusions. However, because it has been shown that atropine can decrease the thermic effect of an orally administered meal by approximately 60%, it would appear that the parasympathetic nervous system can influence the thermic effect of food by affecting the rate of digestion, absorption and storage of the ingested nutrients.